The association between panic disorder and erectile dysfunction (ED) among men was examined in the Integrated Healthcare Information Services National Managed Care Benchmark Database (IHCIS). The IHCIS is a fully de-identified, HIPAA compliant database and includes complete medical history for more than 17 million managed care lives; data from more than 30 US health plans, covering seven census regions; and patient demographics, including morbidity, age and gender. A total of 60 949 ED cases and 243 796 controls were included for analysis. Unconditional logistic regression analyses were first performed to assess the crude risk of ED, and adjusted risks of ED that accounted for comorbid conditions and comedications. A second set of analyses measured the crude and adjusted risks after restricting the patient population to men who were diagnosed with panic disorder at least 1 month prior to an ED diagnosis. In the first set of analyses, men with panic disorder were observed to have more than a two-fold increase in risk for ED (OR ¼ 2.29, 95% CI ¼ 2.03, 2.58). After adjusting for comorbid conditions, a 52% increase in risk of ED was observed (OR ¼ 1.52, 95% CI ¼ 1.34, 1.72). Following subsequent adjustment for comorbidities and comedications, a 33% increased risk of ED was detected (OR ¼ 1.33, 95% CI ¼ 1.17, 1.51). In the second set of analyses studying panic disorder that preceded ED, only a 13% higher risk was noted (OR ¼ 1.13, 95% CI ¼ 0.97, 1.31). However, after adjusting for comorbid conditions, a 25% reduction in risk was observed (OR ¼ 0.75, 95% CI ¼ 0.64, 0.88). A 35% risk reduction was seen after adjusting for comorbidities and comedications (OR ¼ 0.65, 95% CI ¼ 0.56, 0.77).
Introduction
Approximately 5-20% of men are estimated to have moderate-to-severe erectile dysfunction (ED) and up to 70% of them are not treated. 1 The prevalence of ED also varies depending on the age of study participants, from 2 to 9% in men younger than 40 y; 10-71% among men older than 70 y to 18-86% among men older than 86 y. 2 Variability in the prevalence of ED may reflect differences in definitions, methodology, and study populations. 1, 2 The long-standing psychological assumption is that anxiety and sexual arousal are mutually inhibitive and that chronic anxiety is important in the development and maintenance of sexual dysfunction. 1 
Kaplan
3 found a high prevalence of panic disorder among patients with active sexual aversion, but the study did not look into the association between ED and panic disorder. Sbrocco et al, 4 in their case report involving three men with panic disorder and ED hypothesized that there is a significant overlap between panic disorder symptoms and sexual arousal sensations, which may lead to sexual avoidance in patients with panic disorder. In their assessment of 35 patients with erectile difficulties they found that three patients also had panic disorder. For these three cases, retrospective reports indicated that the erectile problems were preceded by panic attacks. Nevertheless, these were case reports and thus can be viewed as a preliminary study requiring additional research.
Figueira et al 5 retrospectively assessed the sexual function and sexual history of 30 patients with social phobia and 28 patients with panic disorder. A semistructured interview was used to make the diagnosis of panic disorder and social phobia.
Participants were interviewed to collect information on sexual history. Panic disorder patients reported a significantly higher number of sexual disorders as compared to social phobia participants (21/28 vs 10/30). Sexual aversion disorder was most frequently found in panic disorder patients (12/28) and premature ejaculation was most common in the social phobia group (9/19). Out of the 14 male patients with panic disorder and sexual disorders, one reported ED. The study had a small sample size, the problem of recall bias, and only one patient with both panic disorder and ED. Hence, it is difficult to draw any conclusions about the relationship between the two. Okulate et al 6 studied the prevalence and predictors of ED among 829 Nigerian military men ranging in age from 18 to 69 y. ED was assessed using the International Index of Erectile Function Questionnaire; and the Patient Health Questionnaire was used to screen for depression, alcohol abuse, and panic disorder (based on DSM-IV criteria). A total of 329 out of 829 men (40%) had ED, and 10/829 (1%) had panic disorder. Of the 329 men with ED, two had panic disorder. Multivariate analysis indicated that panic disorder was not a predictor of ED. However, since only two men experienced panic disorder and ED, no conclusions can be reached from this analysis.
This study seeks to better understand the magnitude of association between panic disorder and ED and attempts to elucidate any causal link that may exist between the two disorders.
Materials and methods
A case-control study was conducted to assess the relationship between panic disorder and ED among patients observed in the Integrated Healthcare Information Services National Managed Care Benchmark Database (IHCIS) from January 1, 1997 through March 31, 2002..
Cases
A total of 427 patients with panic disorder and ED were identified based on ICD-9 diagnosis codes in the IHCIS, of which only 210 had the panic disorder diagnosis at least 1 month prior to the ED diagnosis.
Controls
Controls. were matched to cases using a 5-y window on age, where the age of a case was determined at ED diagnosis date. Four times the number of cases were selected, and thus 243 796 controls were included for analyses.
Potential confounding variables included age at ED diagnosis; cigarette smoking; ever use of diuretics, psychotropics, central nervous system depressants, and narcotic analgesics; benign prostatic hyperplasia, prostate cancer, hypertension, depression, diabetes, diabetic neuropathy, hyperlipidemia, multiple sclerosis, Parkinson's disease, spinal cord injury, and renal failure. Among men diagnosed with panic disorder, those patients with the following were excluded: acute stress reaction, transient adjustment reaction, neurasthenia, psychophysiological disorders, and separation anxiety. These conditions could potentially exacerbate the true association between panic disorder and ED.
Analysis
All risk analyses were performed utilizing unconditional logistic regression models with SAS s statistical software. Two sets of analyses were performed. The first set did not consider when panic disorder was diagnosed in relation to the ED diagnosis date, and the second set of analyses was restricted to men with a diagnosis of panic disorder at least 1 month before a diagnosis of ED. In both sets of analyses, crude and adjusted odds ratios were computed.
The adjusted odds ratios were based on models that adjusted for all likely disease comorbidities; and subsequently, comorbidities and comedications.
Results
As seen in Table 1 , the mean age of cases in the first set of analyses was 51.6 y compared to a mean age of Panic disorder and ED WA Blumentals et al 56.6 y among controls. A slightly higher proportion of cases were diagnosed with panic disorder (0.7%), while 0.3% of controls had panic disorder. Indeed, more cases were prescribed psychotropics than controls (14 vs 9%). Similarly, more patients with ED had hyperlipidemia and were prescribed narcotic analgesics compared to controls (39 vs 34%) and (27 vs 18%), respectively. (Table 1) The goal of the initial analyses was to determine the magnitude of association between lifetime history of panic disorder and current ED. Table 2 illustrates that the crude analysis revealed a more than two-fold increase in risk of ED among men with panic disorder vs men without panic disorder (OR ¼ 2.29, 95% CI ¼ 2.03, 2.58). After adjusting for the following variables and comorbidities: age at ED index date, cigarette smoking, benign prostatic hyperplasia, prostate cancer, hypertension, depression, diabetes, diabetic neuropathy, hyperlipidemia, multiple sclerosis, Parkinson's disease, spinal cord injury, and renal failure, the risk remained 52% higher comparing men with a history of panic disorder to those without (OR ¼ 1.52, 95% CI ¼ 1.34, 1.72).
Following control for the use of diuretics, psychotropics, central nervous system depressants, and narcotic analgesics (in addition to the aforementioned variables and comorbidities) the risk further decreased such that men with panic disorder were 33% more likely to developed ED compared to men without panic disorder (OR ¼ 1.33, 95% CI ¼ 1.17, 1.51). (Table 2) In order to establish temporality, and thus the potential for a causal link between panic disorder and ED, men with a panic disorder diagnosis from 1 month prior to an ED diagnosis to any later time were excluded from the first set of analyses (n ¼ 217). An additional 10 patients without panic disorder were excluded after we were unable to ascertain their ED diagnoses.
The mean age and distribution of risk factors among cases and controls (Table 3) remained relatively unchanged compared to the first set of analyses (Table 1) . Once again, more cases received psychotropics (14 vs 9%) and narcotic analgesics (27 vs 18%); while more cases were diagnosed with diabetes and hyperlipidemia (18 vs 14%) and (39 vs 34%), respectively ( Table 3) .
The crude analysis (Table 4 ) indicated a trend towards a 13% increase in risk for ED among men with panic disorder compared to no panic disorder, however this was not statistically significant (OR ¼ 1.13, 95% CI ¼ 0.97, 1.31). After adjusting for the same disease risk factors as in the first analysis, however, a 25% reduction in risk of ED was detected (OR ¼ 0.75, 95% CI ¼ 0.64, 0.88). An even more pronounced protective effect was observed after controlling for disease risk factors and comedications. Specifically, a 35% decrease in risk of ED was noted among men with panic disorder vs no (Table 4) .
Discussion
We wanted to test the long-held belief that anxiety and sexual arousal are mutually inhibitive and that chronic anxiety is key in sexual dysfunction. The results of our study suggest that this may be true, although it appears unlikely that the association is very strong.
To our knowledge, the present study may be the only case-control study to look at ED risk among men diagnosed with panic disorder. Indeed, we could not find published studies that had attempted to establish an association between the two disorders. Case reports have suggested a potential association and theories hypothesizing the biological mechanism have been proposed, yet there is no conclusive evidence to corroborate either the theory or possible association. Our study was specifically designed to assess the magnitude of risk after adjusting for potential comorbidities and comedications and to determine potential causation. The first set of analyses provided a cross-sectional view of the relationship between ED and panic disorder. That is, the analyses were conducted without regard to the time panic disorder was diagnosed in relation to the ED diagnosis. The study data demonstrate a consistent increase in risk for ED, even after adjusting for other disease risk factors and comedications.
The second set of analyses restricted panic disorder patients to having a diagnosis at least 1 month before an ED diagnosis. While such a restriction could introduce selection bias, it also provided the best way to see whether a temporal relationship existed between the two disorders. In fact, the crude model indicated only a small increase in risk. Our study found that 0.3% of all ED cases had panic disorder, and this is similar to the Nigerian study which showed that only 0.6% of men with ED had panic disorder. 6 Hence, the relationship between panic disorder and ED may likely be quite minimal.
Interestingly, a protective effect was observed after controlling for disease risk factors including medications. It is hypothesized that treatment for some of the more vascular and endocrine causes of ED may help account for the protective effect. Because men with panic disorder seek treatment for what is often perceived as a cardiovascular condition, it is possible that early diagnosis and treatment of hypertension and hyperlipidemia may contribute to the reduced risk among those with panic. ED has not been reported in the major randomized doubleblind trials of lipid-lowering therapy. 7 And although Halkin et al 8 suggested that ED is a class effect of statins, another report suggested that switching to alternative lipid-lowering drugs of the same or a different class can resolve the problem. 9 The use of administrative data of this type carries some limitations. The IHCIS database represents those who have sought treatment for panic disorder and ED. It is possible to have an ascertainment bias whereby the type of patient likely to seek care for a panic attack is also more likely to be suffering from ED. We are not aware, however, of any evidence that can confirm this occurrence. Finally, the sensitivity of the diagnosis of both panic disorder and ED is not known. Therefore, there may be misclassification of true ED cases as controls. This misclassification is likely to be nondifferential with respect to panic disorder which would dilute a positive result.
Among psychiatric disorders, the association between depression and ED is well known. Feldman et al 10 observed that the age-adjusted probability of ED was 25% for even mildly depressed men. At the same time, however, there are very few epidemiological studies that have looked at the relationship between panic disorder and ED. The results of this study confirm that the prevalence of panic disorder is very small among ED patients, but also provide an estimate of the magnitude of the risk. Given that a rather strong protective effect for ED was observed after adjusting for other risk factors and medications, further studies are necessary to understand which specific treatment(s) may contribute to the risk decline among men with panic disorder. Additional next steps include a study of ED as a predictive factor for panic disorder.
